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INTRODUCTION 

Thi!i report outlines the requirements for changes and 
additions to bring the standard of the ARROW 2 aircraft to thar requirod 
for operational use . 

The firs~· ARROW 2 cilrcraft 25206 is beir.g ~nufactured 
to an Engineering Release which has besn frozen. In cons--:Jquenca, the 
capability of this aircraft was dsfined by the stare of knowledge wHh 
respect to the projec·~ at the time of freezing of inc Englnaering Relea&,. 
Certain obvious additions r..wst be made tc1 bring i-he aircraft up to an 
operational standard in that 25206 is an unarmed aircraft wiih provisions 
for instrumenkltion to permit it to take its placo in the devdopment 
program. Con~qucntly, changes to ir1trocluce an electror1ics S)'St8m 
o,d an operational weapon peck must be 1nade. 

Less obvious perhaps Is thei need for a significGnt number 
of small changes necessary to ensure the clrworthiness and operc1tional 
capability of the basic airframe. Howeve:r, consideration of this point 
will show t'.,e frozen enginoering record for this aircraft can onlyic "",ruin 
the fruits of experience gained in the development programs p.ior to the 
freeze date of the cnginsering and, in foci, since Hiere is a significant 
lead-time in the preparation of drawings, specificutions, etc., for 
release to Manufac~uring, th.:J status of rh" Engintiering Release for air­
c:raft 25206 represents that of a comparatively oarly stage in thll deve,op-
rnent program • 

In addition to discussing the changes to hardware, ~his 
roport presents an outline of the testing progra.~s necessary to Gehieve the 
obiectives of the program. In the main these tosti~ progrcms c1re concerMd 
wU-h demonsh'otic,n of adt,quate structurcl integrity, demons ration of 
adequate p'3rformanca and with ~e accumulation of an ad.)quato hiitory 
of flying Hme to ensure that the aircraft c:an er,ter operatienal use. 
During the course of ~is tosting it is the intention to inh-oduce changes 
to eliminat-5 such c:bficienc:ie,s in aircraft or system functioning as become 
appareint. 



1. 

2. 

3. 

4. 

5. 

The report is prese nted in 

Discussion of problem areas. 

An outline of the test program required for the basic 
airfrarM. 

2. 

Description of provisions for the Installation of the WtA-1 
sy.;,-em, l'he instol!oi"ion of im Falcon and MB-1 weapons 
ond Ci system dafinition. 

An outline of iho test prog1·~ for ine MA-1/MB-1/Folcon 
insi-oliotion. 

An outline of instrumentation provisions In flight test aircraft. 



SECTION 1 

PROBLEM AREAS - AIRFRAME 

I a 



PROBLEM AREAS - BASIC AIRFRAME 

The capabilitier. of ihe first ARROW 2, Serial No. ?.5206, are controlled by 
too standard of the p;esontly frozen Eriglnoering Rel<l'lase for this aircraf1. 

3. 

Since the majority of this release t-oolc place r:-ome time ago the flight· develop­
n1ent prcgrc:m since t-hot time has revaaled ce1ioin deficiencies , ine rectificai'ion 
for ~hlch has not been inc:orporared in 25206. Ovsr and above this, the 
flight daveilopmant program ls still in fue mtploratot·y stage and it has not y~t 
been possible tc, fly the aircraft ~l,;ough the cor.1plefo flieh" envelope. In 
consequencs, H ls probcible that as probing continues further deficiences and 
problem areas • w.ill becorn\;£ apparent. ine following discussiOI"' uses the 
capability of _25,206 as frozan and as describscl ·n Mml Specification 72/MS/t 
as the ban line. 

1. t Stabilcfy & Control. 

The signifkant known problem a.-eas in this field are with respect to the per­
formance of i"M emergency flying control system and with respect to the 
development of the manual mode control sNck steering system. The emerg{lncy 
flying control system, i.e. control th1-ou9h the normal cables and linkages 
directly to tfie servo valves on the controls. has been shown ro l-,,we unaccept­
able phase lags pre~nt. For example, th!;l pitch conirol is such iha~· with 
Increasing indicated speed the system quickly shows charactarist-ics which 
are unaccept-ably Sf:nsitive. Flight wHh this alavator system under Ideal con­
dltions,in the h:mds of cin experienced pilot,has been possible up i'o 460 kn:>ts 
EAS. Howaver, tha conti'OI is not consioorod to bo suitable for use by a 
normal service piloyat speed in excess of 375 kno~ EAS. Aircraft in the 
flight development program fitted wHh a modified devato1· system have 
recently sh·:>wn a dra:ootic improvement in i-his siiuation and it is confidently 
expactod thai similar techniques applier.I ~ the aileron sysi'em will be 
equally successivl. 

System devalop~nt of the control stick s·?eerlng mode with control command 
being eeneiated a5 stick force and fetl tlirough the dampine system to the 
command servo-.. , is proceeding sotlsfac~·orily but its pace is perforce 
governed by tM ~volopmen;· status of thn emeirgsncy syst.em . It should be 
no~cd that no attempt has yet baen mode ·to activate! the various limiter 
modes (roll rato, aileron limii'er, G lirnitor, command signal limi{'er).o 

t .2 Structural Integrity. 

Two problems e:reas with respect to structural integrity are presonvly known. 
The first of these is tho integrity of the nozzles. The ARROW 2 employs fixed 
convergenf/dh-argent nozzles similar in clesign to the ARROW 1A nozzles. 

It hos ~0n skt9wn that .these -tire unab!o to resist the combined 
tempcr-otur"s and structural loads in fli9h1• with the, afterburners in operation 
and thore is no roason ro believe that vhe ARROW ?. nozzles will fare any 
better. 



1.2 Stn,ci'Ural Integrity (Cont0
1t 

Flight testing of the ARROW 1 aircrafv has shown that the main landing gear 
doors as Installed on 25206 are not capable of withsi'canding ihe applied air­
loads at speeds in excess of 500 knots EAS. 

Over and abovfi these two areas the routine testing of the i:tructure in 
static te:1t rigs has shown the need for a nvmber of small changes to ~-he 
structure of 25206 to permit it to demonstrot0 adaquate structural integrity. 
The structural tl!st program is not yet completo. 

Significant sm.,ctural problems were found In the lending sears desigMd for 
25206. As frozan, the design Includes o 1r-.odification to the main landing 
gear units wl!-h its detail dictated by expediency rather than by cost and 
efficiency. A 1m,gram is under way to inhoduce a more practical main 
landing 9ecr int'o ihe ARROW 2. 

1.3 Aircl'Clft Systems. 

In general rha position with respect to alrc:raft sysl-ems is good although a 
number of minor problem al"60s are known to exist. These are outlined as 
follows: 

1.3.1 Undercarriage, Wheels and Brakes. 

Aircraft operotional experience dictatos the need for installation of nose 
wheel steoring cmd malnwhoel anti-skid systems. 

The srotlc tasting of the nose leg has shown that the deflection of the ws­
~nded link results in a foul of the liquid spring cylinder on the moln flttinJ. 
To clear this foul t~ fl~ing requires sq,re~thonlng. 

Development hos indicated requirements for greose st.tal and uploc::k n,le'.lse 
jack modificatiuns. 

H ls to be expected thar reliability n,quirements will result in further 
changes as oxparienc:e 91-ows. In particulor this applies to ~<!I locking 
indication sys,-em. 

Aircraft 25206 will be fitted with MR.OW 1 wheels, tires and brakes as 
an expedient. Units designed to meet the requlreme1,ts for the ARROW 2 
will be lntrodu~ed into the line upon availabilHy. 



5. 

1.3.2 Hydraulic Systooi 

Exf)8rlence has shown the necessity of splitting the brake systems to avoid 
tile present unstitisfoctory condition of an emergency brake line failure 
dumping the whole sysrem. 

There arc several casos In this system of ih2 use of ARROW 1 equipment as 
on expediency. Modifications will be required ~o Introduce the proper uni~. 

Mainhmam:e 011d reliability C!5pects require to be imi»-oved in the access 
to filters, accurnulators, compsnsators and nitrogen bottle; by 0liminating, 
if possible, the connection between tl,a rl:,ll'lQ controls and u~·ility systems at 
i-he compem:ators; by ini'rcducing foroed bcidy fili-ars; and by miscell,.meous 
changes i'o incmaso roliobilB}•, i.e. elimination of pips fouls, Gtc. 

1.3.3. Fuel Sysiem 

Modifications of a mh,01· orcbr as a result of tests to the drop tank lnsrollations 
are to b~ expecl-ed, poriicularly In ~-he b!'ISakawoy functions. The fuol vent 
outlets must be repositioned away from the missile blc;sts. Experience has 
Indicated that the gauging system is sensitive to shielding p,obl"'ms and needs 
improvem~n,·. 

In this system as well ARRCW 1 equipmen·j· units used as e,tpedicncies 
require replacement. 

Somo improvement to ·rhe function of the low level w<1rni119, the defuelling 
provisions (among other points) is required. Changes to make possible !·he 
use of more of th, residual fuel are necessc:ry. 

1.3.4- Power Plant and A::.sockired Systems. 

The ins£·allation of i'ho Modol Spociflcatio11 Iroquois ongine will be 1M 
subject of a modification. Boih Orendo and Avr.o flight testing wi II probably 
Indicate requirements for modifications to uchieve an accepi·able installation. 
Experience to elate Indicates vhat detailed develoi:m~nt of the bypa~ and 
eJ~ctor systems niay be necessary. 

The const·ant spe<!ld drive and engine perfom1C1nce indlca~·ion systems will be 
th,~ subject of minor 1nodifications •• the former r1,sultin9 from a change in 
supp! i0r, the lah'er o. ')'Stem introduction. 

An engina oil level indication sys~m is under investigal'ion or thfs time for 
fu1ure inslul latlon. 



1.3.5 Air Conditioning and Oxygen 

It is to be expected that the cockpit insulation will be the subject of 
modification to be fully flightworthy. A requirement exists for separating 
the emergency and regular oxygen supplies. Experience with the ARROW 1 
system would suggest the need for miscellaneous changes as a result of 
flight development. 

The oxygen consumption indication system is under discussion with the 
Institute of Aviation Medicine, and it may be necessary to introduce 
some changes in this area. The requirement far the installation af an 
adequate leak detection system for the air conditioning bleed lines hos 
not yet been solved. A method of temperature control an ground supply 
is necessary for maintenance purposes. 

Under development at this time are mass flow controllers and a cockpit 
bypass system to maintain pressure at idling condition. Study indicates 
that modifications are extensive, and it is proposed to re-assess the 
requirement. 

1.3.6 Electrics 

Both the illumination and control of the master warning system are deficient 
at this time and require rework to become acceptable ·n,ere will be a 
great many miscellaneous electrical changes introduced both from the 
reliability standpoint and in conjunction with changes to other systems. 

1.3.7 Miscellaneous 

One of the most serious problem areas at present is in tho Parabrake System 
in its operation, function, rigging and inspection facilities, and in the 
parachute itself. 

The escape system requires Improvements such as linked ejection; arm, leg, 
and head restraint; and dual emergency cartridges. 

The fuel pump mechanical drive systems are ta a limited standard and will 
be replaced with improved shafts and splines for better life and easier 
adjustment. The operational cockpit lighting system requires study. 

6. 

The engine Intake de-icing boots are not in an acceptable condition at 
this time. Either an intensive program or a re-evaluation of the requirement 
is indicated. In any case a re-assessment is necessary. 
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SECTION 1 

APPENDIX 1 

This appendix lists, in the form of tentative modification titles, such 
changes as have been shown to be necessary as a result of the program 
to date. Although these changes deal with problem areas so far 
detected it Is not yet certain that in every case the proposed change provides 
rile solution, nor of couvse is it established thot problem area!I so far 
detected are by any means the total that will have to be dealt with. 

For the purpose of rilis listing modifications have been segregated into 
four groups as follows: 

(A} 

(C) 

(D) 

Changes beyond the present standard of 25206 to achieve 
a minimum operational aircraft, plus airworthiness 
requirements arising from the development program. 

Engineering previously committed to replace or modify 
equipment used as expedienb due to qualification or 
development status. 

Present or expected requirements to achieve an adequate 
maintenance and reliability status and to assist manufacture . 

Modifications which are now under consideration for product 
improvement over and above the minimum operational 
product as defined in A, B, and C above. (RCAF and 
DDP approval will be required for theie changes before 
expenditure of engineering funds.) 
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!PPENDIX I 

100 FLTING C:ONTROL SYSTEM 

t. 

A 

A 

A 

C 

C 

A 

C 

(l 

A 

101 

102 

103 

104 

105 

106 

1m 

108 

109 

no 

1ll 

Repooitioned parallel .iervoll (Aileron & Elevator) 

Elim.i.ne.tion of Control Valve Boost.era 

Installation or Pitch .llJCis Stick G0aring 

Altered Control Feel Characteristics Asacciat.ed with otner 

Modii'ications and Ndu:tion in El8V'.:1tor Sensitivity mtioo 

Improvod Control Vru.vtilJ 

Reduetion or Actuator Bore oizo 

Production version of Valve Dampens 

Intc:rnru. surface guat locking 

Dual Motoi· Feol and 'I'rlm Units 

Inc1iM1se in stick stiffness 

Misc~1laneou1 detail d '3&ign. modificat,ion required to 

El:1.minate backlash 111'!.d fouling conditione and to avoid 

cata13trophic ma.intenanoe erroro (ioe.. r.m·eraed hydraulic 

lines e.nd cables), ph\s detail changc,s naulting rrom 

remaining Flying Control sys~m developlllf\nt ny1ng progn.mo 

200 DAM.PING SYSTEM 
~- -♦tnJt 

B 

D 

D 

201 

202 

203 

Amp,,,,Cal Iwpaekaging t1n:i redcair,n (si'.l".plii'ication) 

Function,,,SeJ.ector rerde!3ign .. ru.iminat:ton of mrumal. 

landing mode eelaction (ROAF Roqueet) 

Sone,>r modii'ics.tiona • full rai;a limiter repac~ingo 

., Meli tion of thwttpfJr aolonoids 0 

..; ReplaQetl$Dt of tbrae Pbaee gyrou 
ldth single phase., 



200 Continu.e<1/ 

B 

B 

C 

A 

A 

A 

A 

A 

A 

A 

B 

300 

B 

A 

A 

A 

A 

B 

A 

204 

205 

206 

"JJ:11 

208 

209 

210 

211 

212 

213 

214 

301 

,02 

303 

304 

305 

306 

'3(f/ 

!'ea.to • Pick-off'o fram soparatv contect bre:lker 

l'rocl.u tion Electronic r.';Ll tor2 

1 Dr., orquo'1 se:rvo moto·:- Inat.allations 

J ro :tent to stick force tre.nsducer 

ln t_llation of Y w r.ion:ltor ccclorooo er 

Fune oning of ' 1 Lird ter 

FUnc ·oning o~ Roll-Rato LimitElr 

Fune oning o Command BignaJ. Liv.iting 

Funct oning of aile:ron limiter 

Dampe modifications required aa a re&ll t or flying 

controls development 

!ltera.tionc ll!Cda nec0aae,ry by quali.t'ic:.:tio~ testing 

(NOi'Es This modifiootion in tot!ll. rep eo~ta the 

production damp~r) 

Inotall tion of' t~t42 M&.ln Undercarriage 

I ~t....J.l.etion or nev non leg fitting roquired aB a 

r ault of liquid spring defioction 

bstallation of' lending lamps 

hettllation of anti-skid 

I:1Stallo.tio~ of no111e wheel etoer:i.ng 

I1ate.l.l~tion of Goodrich tir~o tlb.e$lB e.nd brukes 

(.\.xle change required) 

batallation of improved uploclt r.eleas€1 ja<'.ks and 

?'~trictors~ 



\coNFI 

:300 ccn··inuoo/ 

A 

A 

A 

A 

A 

D 

C 

C 

A 

A 

C 

500 

C 

B 

C 

A 

C 

Miecellaneov.s cbangeo to increase re.~bility- of 

Under~.arriuee locking 

309 Im:proveMn ~ to greo.21~ aesla 

401 

IJJ2 

403 

401,, 

405 

~6 

IP/ 

/~8 

lP9 

Ad~ition or Me.in \<ll.sel pivot door PickmUp on L&g 

!mprovoment.o to m.<iin wheel door and re.iring rigging 

I~rovament.3 to mng j a.eking poin ;a 

Strengthcnin,g or Tanke 3 and 4 

El~vator Ccntrol Box Strengtheninc 

Improvement -to engine bleed lin13 l ro.cketry 

Aaooatic damping of intako sido e.:kin 1 

Redesign of ~ ail cone3 to ino 

thormrJ. otreoe 

re:Jiatance to 

t•tl.1,cellanea..10 redeaigna r uirod ea a recul.t o.t .future 

stru.cturnl oost roauUi: both st9,tic end fiight. 

Miscellan oun datell changes to SEl iet manafncturoo 

J;!YDPAUL~ 

501 Improv1ad e.cnesa to fil tera i ~ccumlatora, coop neatora, 

and nitrogon bo-:.tleo 

502 Repla.c::(lnont or variouet i tcms of A:t':'.'OH 1 equi:pu:.cnt r~uircd 

tor early aircraft 

503 Inet!lllation of f'orged body filteru 

504 InerGa13ed brake system reliability obtained by splitting 

systems 

505 ElilniM.tion of connection of fl vint, c 'ltrola end util • t f 



SOO Contimcd/ 

C 506 Misc'3llnnoouo cbangea 1:.o in:rea.se rol::!.abili~, :ioflo 

remov-al of pipe fouls , tco 

600 ~l.§~ 

A 6ol Modificationo to Drop Te.rue proVisions as "-'how required 

G 

C 

D 

B 

A 

A 

A 

B 

B 

C 

A 

602 

60) 

604 

60; 

€.06 

(ff/ 

701 

702 

703 

704 

705 

Alt.orations to provido u13e of Naidual fu.ol 

Improvement to dc,fuel.J.ing provisions 

ik,ple.cemru1t of float typo !\1ol-no-,air valve vlth 

Japlacement of Arrow l fuel pimps 

'fopositioning of f'uol v~nt outlots out of arn:aroont blast 

~mprov ment to gauging ystera shielding 

::nata.1.lation or Model S_x;-<Jif'icntion Iroquois t,ng:lno 

Hepl,.ceir.ent of Sundstm."ld with GoE. conotant epoed driv.io 

::nstallation of ongin0 :Jerformance indication eyatem 

ln5t:l:'.lation of Oil levol 1ndicc.tion ayatem 

Hiacsllancoua ~dificat:tona as a. result or o.E..L~ and 

AVRO flight teatso 

706 r1etail development of b~r ... pa.s:::i and ejeotor systomao 



300 il!l..Q£ND_t~;i:,QNOO AND O~:Y~EN 

C 801 Iustallation or leak d6tiction ayatem 

B 

C 

D 

C 

A 

A 

D 

A 

802 

803 

804 

805 

806 

St::17 

808 

809 

RoplaCelll!;nt of AVRO ten:p3rature c10ntrollors with 

pt'Odllct.ion unitso 

G::-ound Rig •remperature C:>ntrol Syatem 

Inete.llation of Maso F101,1 Controller 

O:qgen Conaumption indic'ltion syowm 

I111provq;mooto to cockpit inGuJ.nti.on 

Sr31>amtion of emergency and roguJ.ar oxygen upply 

Incorporation of cockplt b:f'~paoB 

M:lacellan60Wl air conditioning modifications aa n re~..ut 

o.r flight dsvelopmsnto 

900 FJ,EClf~ 

A 901 li3Proveunt to meatGr 1o1arning oyotom (illumination and 

c,ntrol} 

902 l·li.sctillBJle0\1.s eloctrlool cb.angoEl nz o. reau.J. t of 

rtlie.bility inveut,igatioue 

903 M.i.Bcolle.neoua electricru. changes resulting from othe;,e 

al.l'f'nuoo sya~m changeoo 



CONFIDE SSIFIED 
1000 ~~J!Q® 

C 1001 I::nprovo!llent to pump meohanioru. drives 

A 

C 

D 

C 

C 

A 

1002 

1003 

1004 

1005 

1006 

1007 

I.:nprovom~.nt to pnrabrak~s end controls 

I:nprovemont to fire bottle mcln-oonancg 

Rxlaeign of Intake De-icing boota to ovorcolll(l 

ussmbly- tolerance problemtio 

Incorporation of relevwi.t chnngo requeat,s from tha 

Arrou 2 IJOC~Up conferoncoo 

Engineering of: opara.t1onal cockpit lighting ir,yott,m 

~~12! S;vste :mprovarr:,onta to !!ll'JCtipe oystem including 

engin~ering of: 

(a) linkoo. ejeation oysUllll 

(b) erm2 leg and h0acl restrain;!; doveJ.opmani; 

(c) dual emergency cnrtridgea 





\coNFIDENT1AL\ 

To support the a5.rframo development ·l:Jw i'oll.ow".!.llg b&s::.o ta3ting is 
:l'GClllircd:..-. 

1.0 GROUND TESTil!4 

lolo2 

Co:nplotion of. ~sting o~ atatio teat airplane 
i.ncluding: 

(m.) Rolling ptlll=0ut ease 

(b) S;y'lllmQt.rie case 

(c) E.levntor eont,rol box f.a.tigue 

(d) Undercarri.aga dooi· and uploek to3ts 

(e) Underearrisgs spring b:lek caaeo 

Completion of testing of' rtm?.ining conoonents li.stcd 
in Appendix l ot AD..5.) :lnclw:ling r 

(a) Drop tank 

(b) Engine Intske Tra.naition Duat 

(c) Engine BS¥ Acces!!I Door 

l-'J.acollaneous detail tisoting of stl'Uci;ural joints etc:o 
:ln cupport of control bc,x lif0 invost:i.ga.tions nr.d 
ei.lllilo.r ara<uJ of the bauie a:i.rframeo 

Special structural tost1.ng to rosolv~ a.ecoustic md 
thermtl problem of the be.aio airtre.mu including: 

(a) T1"8Jlaient heating testo on wing boJDB3 

(b) Thermal toGts on 1,:,pical Arrow .ilimelage frrunae; 
o.nd joints .. 

(c) Accoustie testing on tuilcone ar.d Btinger pancle. 

(d) Accoustic teat~uig on tqpical Jl.?'I"OW okin pe.nolo 
and lltructurea.., 



loO Continued/ 

Control box ta~e testing and d~fiection tfJsto 
on Bol rigo 

1.2.1 Conpletion of testing of ru.rframs wb-syateim to 
dsi;ermino functioning and life inclw:litlj?:~ 

lo2olol 

102~1.2 

fruil_QYatcm 

(a} P.eiueling 

(b} Dofuelibg 

(c) Preasure Bu.ild•U? 

(d) Hormal tranafer OJ>$l"ation 

(e) D;rnwnic cases 

(r) Mist11on ca:ses 

(g) Long range to.nlt oponitiou 

(h) Simulated failui:-o ca.se:, 

(i) Trouble ~hooting., 

~~12.~ 
(a) F'loH Diatr1wt1on 

(b) l:iystom operation ... a~ 

(c) Sys~1:2 control stability 

(d) Emergency control 

(e) Opasation at Max, temporl.l.ti.tn10 and prauaureo 

(f) Sy':ltElm ground eervicing 

(g) Duot expansion terat.fl 

(h) Endurance testaQ 



lo2 

-----·-

Continu.ee/ 

lo2olo3 

lc,2.lo4 

lo2.1.,5 

lo2olo6 

~utlli 

(a) Individual circuit operation 

(b) Voltage loss tests 

(c) Simle.ted flight operationo 

{d) Powr system tests 

flzjng Controlru, (Bl rig and aiwl.ator) 

(a.) Completion of development or the pitch, 8lld 
roll axio 

{b) Control valve testing 

{c) Control Feel system development 

(d) Duty cycle testing ... Rudder 
Aileron 
El0Vator 

(e) Stick force oystGm dovelopment 

~m;:car;jage Teen ( Compbt.ion of) 

(a) Main undercarriage f'1nctioning teats il:aluding 
cold and tu;it ~mpen.ture tests 

{b) l'.ain undercarriage door:a oteo Hydraulic and olec'i;rioal 
systom testing 

(c) Noao und0rcarrioge !l.lnctioning taata 

{d) Nosewheel steering metso 

!:111~!;.ill!?Jleot!.B 

Tca~;ing 0£ miscellaneous systems and equipments such a.as 

(a.) Fiz'e extinguishing s;rutem dictribltion checks 

(b) Fatigue testing on l!Ujor hydraulic jacks 

(c} Breadboard and rig t"sting of air conditioning system 
controls and val.vee. 

(d) Pra-installation cbe::ka of certain equipmenta,f'llcl-~r 
valves, pl'8GBUre release valV08 etco 



2,.0 sl:.,tGHT ~ING 

2ol ~tretl 

2o2 

Flight testing on Arrow 1 .trorat't 25201, 25202,. nnd 25204 
include:1 :-

(a) 

(b) 

(c) 

(d) 

(e) 

Arrow 2 

Dev~lopment of be.sic airframe control and handling 
to a minimum operational stnndardo 

Lilllitod atructural integl'ity .fi:lghta to proncle 
correlaM.on uith static tsst nirplane teati11g 

Trial installations of oteering, anti=akid oyatems etco 

Rell' performance teat.ing 

Systems porformance and reliability 

Flight t;osti.ng on arrow 2 aircra.f't, 25206, 25207 ~ 25208 21 25209, 
and 25214 ia.clv.dings 

(a) De~elopmant of baaic Arrov 2 oyst{3!ll.3 and de~;ermination 
of perfomance and relint•llity 

(b) In!it-3.lled airfxama/ongine devolopment in oonJunction 
vil;h Orellda~ plus perfor111ance Md reliabilitg of 
an ~lllary po-i.-ar systems o 

(o) Dr;,p Tank sy-stom. 

(d) Trial i..'lStallationoo 

(c) Ar:row 2 undercarriage, wbeela, bt'nkea and role.ted eystsm 
d1;ueloplll9nto 

(f) QunJ.it~tive assessment of Arrou 2 p0rfol'lll.'.!llCOo 

Tho above a:i.rcra.rt plus those e.l.l.ocated to armamont tllld F,.ra 
control f31'S-~em testing \dll provide the necaasary- mitdn:um 
consoliaatetl block of flying time (lOOO Hours) required prior 
to equadron delivery in order to ensure a 1-eliable and serrlceabla 
produoto 





l.,O §TRY,C.'m\!-! 

1.,1 li~l!2 

A ahortmc<:l radome tiniehing a.t S·!;n,, ~8.,20 uith :n>>d~~<Tttod «".d 
ring and lHteh roviaionzo Eleet.-r-ical prop~a'J 11:0dir-.lea to 
:Nit 2J" Mt-1 au~ .. 

Th$ A..-..r!Jv ;? structure dQ:J:ign®d i'o:::- the ASTRA eyst Iil N:Ue.ced lW a 
~inoo1'0d A:i:'ro11 1 otruet'u : .. 

(a) M:rJif.ied to 5'.lit cot:kp1t bu.Uhood St.no 1200 

(b) M:ldil~oo for.rard end to suppor-;; ext000ion strui,tire tor 
a.ntcm1u/Rll' h®ad e.liHmbl.7 o 

(c) lfadi1'iad l'.mtro oh.ear pan$l 

{d) Aec~.u, doors ItOdi!iod to clnar cquipir.entco 

(e) Addition or rack shock ~n·li atrucw.res., 

(f') Mi~C<1llanoous chango::; to su:i.t tdr:i.ng tJtCo 

loJ Front~:!Z.!. 

lo:3@1 Front cockpit, revisions f,,r new inEJtrwnent pan,l~ attack 
seope, o:msola ro-arn-.ngclll!m.t etco 

lo3o2 P~• cockpit, rerl.siona fo:r consolGi re,..ar.rang@n:zin•iir Sccrpo 
and ant~m~ hand cont:n;,1, :I.S.Io monntingv tco 

1.,3,,.3 J,ir Conditioning Bo.y I'Guie:l.cns tor !OOUD.ting 1r.otor gene utor 
unit&, p0\1Qr wpplie::i Qteo 

E10ctrcnicn Bay IilOdified to inata:Ll VA ... l ll'.nito including : 

(a) ro-clesign of roar beam 

(b) ne-.r for:., eJld o.f't ~.ms 

(c) m;,d:~ied cantre accciait dco~ 



§NFIOENTIAY 

1o5 ~ 

Ra"'n.£~d equ:tpmnt mauntinge OD. bot.tom l\COC3B doorao 

1., 6 Ier W;\mi 

(a} Bra.c;retty a.ddit1oru:: on vmtraido of wing i'or r.icmnting 
the stable platform., 

(b) ll.£,rldons to dor~ mount:i.ngo f'or I~F.F. cq,uipmontmo 

lo7 Millet'}llanoo!W ni.nor cbangoo throughout f'usl!)la.ge for wi.11.ng l'lii't'! 

etco 

2o1 !i,;t" ~91Wl£ 

Dncting and diatribution ehangea u required to nupply MA,..lC 
oomponontao 

Minor S}'tlton changes to suit MA-lC powor aupply uuitno 

2.3 Mi2es4lnn.oo!t.§. 

De·Gail changes to lov praeoura pn(.ttma.Uc system, pitoi.,.8tat1c 
piping, antennc. t-.t.\\vegu.idae ete o 

:, .. o t!IhlLF{I.LCOU/FUEL fACK 

3.1 St.ru..Q,_~q,0011.geJ ~ to fit tho nw ueapon paek ,.ncludo a~ding 
d:i.GhN 1;o tho bo.y roof to cloo.1" the rear ll'aleon x'in:~ plv.o 
miscello.noouo 1Jrncketry cba.tlgt)n to euit the eyetom cllanges balovo 

'.3,,2 9,'ll,'tQlll C:_Qill';0f.l i;,o maj1£b. thEl.l!§r:!l 

(o.) !le-rem.ting of air condi':.ioni.'lg pipoa and other oemcoo 
to cloor MD,-,.1 ej&etor p:l.otc>Mo 

{b) Modii'ico.t.:l.ozw to air 0011.diid.oning w.ioting for pack wpplyo 

(c) Hodifi tion.a to <9leetr:Loal "'18·:;em for peck oripply nnd 
dim:.:c:mnocto 

(d) 14odificatioll8 to fuel syotmu for paok i'Uel tQ.!.l}mgo 
:including sequwce eont...""Ol a'l.d fuol capa.oi'i'.e.n011t ayiltemso 



.&Qr .. '! 

Rack, El.eetromc Equ:lpment Indo 

Raok., El.~t-ron:i.c F.q,.uplllflnt HSI 

Rack, Eloctron:i.c Equipment ECVP.,,,,Ih'TR 

Reck., Electron:lc Equipr:ient Coder ., 
D~codor 

Ra.ck, F.lectron:.e Equipment LH Fwd 
Compa.rtmo.it 

R'!~k, Elect.roru.e Eqtu.pment Antenna 

R'lCks Eloctron.ic Equip.oont ml Mo 
Coritp:U'tmcit 

Fl.'l.o , 'Uect.'."Onie F.quipment Aft, 
Gomp~tll'.o:.1t, LE>f't 

.Rnck, Electl'Onic Equipn,ent Att 
~tit, Right 

'iac1k, Electroni: F.quipment St.able 
Pl.11tforra G«mo 

RD.ck, De.by-dratot" 

R3ck3 Dehydrato·· and Filter 

P.ack 11 Lir D tn. <~mpe.1eator 

fuck, ~5.r DJ.ta Gomputer 

!lo.ck, Air Data C:Oqntcr 

Rack, Stable Plc.ttoro 

Raclt, AFCS 

Raeit, AAIFF .fon'al"d 

Rsiclt, AAIF'F a.rt 

Ra.ck, Electronic F',quj.pI16nt Cockpit 
dillplay 

la.ck, Eleetr)ni~ Eqtu.pmont .., Altitud 

!!ntU.1,or ¥.!) .. 

46lt>02-150 

,~64).02-160 

1.641;02-150 

X47007►100 

4.64173-150 

X47027r-,100 

I4'"l007 J,,,,100 

L'>7017 4=100 

1/,447~150 

464674:.151 

/Jll/i7 4-,101 

4.64573-=,150 

~.646'"13,-,150 

46477)..,150 

46/.Jl~l!iO 

46.l$73=150 

4,S4fiQ2 .. 1.50 

46./~U-150 

2 

l 

1 

l 

J. 

1 

1 

l 

.L 

1 

l 

l 

1 

l 

1 

1 

l 

1 

1 

1 



/coNFIDEi:tiiJlliss,FJED 
!~JLSUB--SYfflM 

S.V, ts'-!D.£'WQQD11l!ll 

Filter ban1pau3 l~ cps 

Synchronizer, Electrical Mutf>r Tiuer 

Synchronizar, Elootrical Range Tracking 1470103-,,100 

Amplifier, Eluctronic Control -
Az or El Dr:l.ve 

Amplitier, Eloctronie Control -
Antcm:ia Sorvo 

hplif'ier ~ El{ict.ronic Control -
Elevation dJ'iTe 

Valve, Aut~::ia1,ic Rogulatir~, Presauru 

wangu.idct Ar.irm11bly - Radar 

Antenna, lh.ds.1• 

Converter., Waye Form= AGC and 
Angle TrJ.ck 

464106-150 

,{,.64206-150 

46450~150 

464107=150 

46,<.0l 6=150 

4641%,lSO 

Convertor, Si£na.1 Dda = Attack Disp: .q I47O223--100 

Convert.er, S1p13l. D:lta - T• Shari.nu 
Electronic 46452)...150 

Indiciitor, Pru:mro 464021,,,150 

Amplifier, El€Ctro Control Azimt:,. 
Soorcll Fi•ogra1n 46.4041-150 

Amplifier, El~ ctro Control El Search 
P.rogr.u. /:,6/.J..4!.=150 

Amplifier •~ Ccinpute!' .,. Antonna Co;1trcil 464241-150 

AQplifier '"' F'll tor .Assembly, - Elec·t-,, 
Steering S:lgml X/.,70)/il=lOO 

CompNsaor., Reciprocating Powr D"cl:n:n -
.Air 464.04S-151 

Oomputeri Staering SignBJ. X/:.70.346 .. 100 

Co1Ilpa?'9.tor., Signal - i'.14'1'1 l/44150--150 

Rol~, Switch. A.oo;ro Radar 464063-150 

g! Rag!.d 

1 

1 

l 

1 

1 

1 

l 

l 

l 

l 

l 

l 

l 

l 

1 

l 

l 

l 

l 

l 

l 



BADAR ~~~§~! ( Cont.i.mted/ 

~ ·~ . .l {o)~ F.qu.iv) 

ReceivaZ'bTransrritiwr Radtu~ 14'.70065--100 

Ampo Electronic Cont Tr&WJmitter 
Tuning L'<,70866,.100 

Gate, EleetY.'onic "" Clutter 464()82-150 

Couple:t"" Di.rectionnl, Radar 46/408Lpl50 

Ganera.tor:, Sa-8€:p, Indicator 464J89-.150 

Duot A3aomb.1.y3 Receiver~ Modulator,_, 
Cooling 46.4:l<J0..150 

O@O:Ulat.or, Radio Freqo limpo Sweep 
Geno - Indo 464093-150 

Video and A:~ Swop 46.4195,,,150 

Amplitier11 Vid~o,.,Tracking Preamplifiar Xl~7009$--100 

Amplifier, lntumooiatl\'l Frequ~y 464295'=150 

Amplifier Aasy - Attack oieplay .1470395-100 

Amplifier, Video Synchron.i.Ear AMrI 464495=150 

¥ieter, Self Teat, Rada.'t' 464096-150 

R<llay, Switch Asaambly, Self Test 
Radar 464196=150 

Dehydrator ,463097=100 

1 

l 

1 

1 

l 

1 

l 

1 

1 

l 

1 

1 

l 

2 



COMPtJTER SUB-SYSTEM: 

~les:rAAs Com~1 Unit # (Or Fftu!vr.l 

Intareonneoting Box DigiteJ. Compute? 464318.150 

Converter, Signal Data AC Inputs 470023=150 

Converter, Sig!l&l Data, Analog Output-s 476.123-150 

Co:nv., Signal Data, Digital 476,323,,.150 

Computer., Electronic Digital., Arithr.wtic X4701,46.-100 

Computer, Electronic Digita.l. .. Control 476.!.46,-150 

Comparator, Si.Jn&).~ Analog - Digital 4760~50 

Eleoto Switch•• Analog S1gnal. Sampling 476051 ... 150 

Control, Si.gnat Data - InP11t/ou.tput I,47025~100 

Magnetic Drum, Data Stol'll.go 4~57-150 

Memory-~ Digital .., Shirt Regiat•r 476157.,,150 

Amplifier A11se:11bly - Memoey, Read-Wr-l te I.470457-100 

Ge.to Asaembl;r, Dicd~-Memory, Read 

Relay AssClrbly- - Digital OUtpu.t ., 
Phano Cb.enge 

Genen,.tor, Puloe - Clock 

Test Set, Computer ... Digital 

~6'rl50 

1470489-100 

~6,,.150 

II Rgg'4 

1 

1 

l 

l 

1 

1 

l 

l 

1 

1 

1 

l 

1 

l 

1 

l 



CONFIDENTIAL 

AIR TO GROUfill:. 

~b:EP:&P! QOJP®ilt~L 

Coder/DG1coder, 'i'rmwponder Sat 

Switch, Re.dio F'l-equency Tranemisaion 
Linll 

Rocai vor/Ti'ansmi tter, Radio 

AIR TO AIR: 

Duplo:mr, Receive1· .. A.AI 

Isola.tor, Radio Frequency Rotlection 

Anplltier., Oooillator Control ... A.AI 

leveguida AoaCllllbl.y - Inten"Ogator 

Dl.1ple::t0r, 'l'ranamittor - Interrogator 

Suitch, ~voguid0 .. In~rroggtor 

Tranamitte1•, Rldio .. AAI 

Dttplaxor, Tr,mllllittar - Trn.nspondor 

Switcll, guide .., Transponder 

Attemiato?bDatactor, R.d~ Signal 

Coupler., D:1.recticmal. - Interrogator 

Synchronizer, Ueetrical AAI 

~vegnide Aase::nbly .. Radar .. Ail 

Oo.v-ltyll Tuned ""AAI 

Amplifier .., Sy.1cb.ro.t.dE.ir - Transponder 

Ccnpler, Dil'0Cl;ior.'3l .., Transponder 

AJ:lp.Uf.i~r e. Fraqu.£ncy Convortor ... 
Interroge.tor 

Amplifi'ilr ... Synctu'OD.izer ... lnter?Oga.tor 

Acplif'i~r "' F.NC'uo11ey Ccnvertc:r -
Tranopona~r 

IED 

paj,t.f~ 

464028-150 

-46/«032.=150 

l/41JYf9-l 50 

,464108-150 

464ll6ol50 

4641.32-lS()r.. 

46/~52,.l,0 

464159=-150 

4642,32-150 

464252,,,.150 

461:Zl9'-150 

46428ir150 

461,303-.150 

464316--150 

46.43.32=150 

l.64'J'J 3-150 

461~~.,,.1,o 

464566--150 

464;(,7..,150 

46',.666,,,lSO 

im'4 
l 

1 

1 

1 

4 

2 

1 

l 

l 

2 

1 

1 

2 

1 

l 

l 

1 

1 

1 

l 

l 

l 



OONFIDENTIAL 

AmpliJ :i.er, Electronic Control, .I\D?, 
Audio 

Antennn - ADF 

Tuner, Rl!' - UHF 

Rsc~ivor - Intorrogator, TACAN 

Modulator ... Ceder, TACAN 

Tranani ttar, Range, TACA..'PJ 

Tranc:utter, Eoarillg, TAOAN 

'frmi!lrti.ttar, Radio - Coi:mnmioa.tloll, 
tJE.i' 

Rocoi .r, P.adio - Ccm.."'lllilicat,ion tr:IF 

Po., r Supply' - Oomnnication 

LASSifl D 

!Jpit ,Ji, (QrJ!m!LJ. 

461;.06,.150 

46/J.J.7 .. J.50 

464225--1..~ 

476129-150 

464229,,.151 

46l~.329-l50 

464429-lS0 

4640S~J.Sl 

464067-150 

t'..64167-150 

464392-151 

~ 

l 

l 

l 

l 

l k-raile:ble 
i.f requirod 

l 

1 

l 

l 

1 

l 



~ -co flDENTIAL 

FLIGHT SENSI 1G C'{JBajISTr:,\.fa 
rn,,;,, ,.,,.,._ .... - ... ....--;; ~ .,,.. ____ -· 

~JABILIMTIOU GROUf ~ 

So.b-SU:oom. Co~ 

Amplifier, Electronic Control -
Integrator 

ArJ:plifi11r, Eleot.ro:uc Control ... Roll 
and Pitch 

DelllOdulti.tor, Chann01 

Amplitiar, Electronic Control -
Adn:tith 

Juncticn Box - Latitude Oowltor 

Stable Element 

Test Sot, CommLmication and 
Navigati011 Suboeyatem 

ll.D1 DATA GROUP: 

Air Data Com:pater 

Convart0r, Signal Data - Al"iiitude ra.to 

Conv'9rter,. Sigral D!l.ta. - Ah- Data 

Comp3neator, Air Data /3to.tic Pres~ 
and Angle of M.tack 

Jl..FOS -=--
Amplifier Co.lllpllwr ~.namic 

Amplifie:r· C~mp:ater Contl"ol Snr.t'BCEl 
Cocmand 

Ampli.f'ier Compu~r M;titu.de Memor.7 

Mo TiUe Available { 

ED 

Unit.,j ( Or Equiv) 

46JP09,-150 

464109=,150 

464209--150 

/;64309-150 

476tf)9-150 

/,.;/62$9-150 

464396--150 

~W,:,.151 

464.320-150 

i.6442().,150 

464721-150 

~,.640?.l-150 

,46412..1-150 

.(.6432l•l50 

:,u421 ... 150 

DX221. ... 1so 

xa62J...,,150 

~ 

1 

l 

1 

1 

l. 

1 

l 

l 

1 

1 

1 

l 

l 

l 

1 

l 

l 



I 

CONFl[JENTIAL 

~li 

~\?::SYftlif-m,.Q~ J!n~.! (or eqJ1v, ..L.t.E!9.°Jl 

Armament Ccntrol Panel 1470005-100 1 

Cont.rol, In.tol'COl'llll1.llicat1one Set 472005,,,150 2 

Control Pa:c.al., 'franef'er Rolay- X470105-100 2 

Control, F'reql.iimcy Selector .. 
464~5-alil ColWllrl.o.s.tiona 2 

Filte:r, Light, C1.thode ~v Tub3 ~.6!~25=-150 2 

Contro.1, Rednr Set 464305,-150 1 

Control, P'req_Ulo)?lcy Slll~ctor GCI Cllarmcu. /.64(:05,-150 1 

Control 0 Powr System 464905-150 1 

Vi!ior2 Cathode ~V Tuba 4641,25,,,150 2 

Control, AntGn'la Hand I.470019-,:,100 1 

Anrnmoia.tor, Coup-..tter l~a 4640.34,,150 1 

Ccnt:rol, Fz-equ.i;:ncy- Solcetor Sub=, 
Ce.rr-ler Gban.'lol 461:355-150 l 

Control, Indio:itor - R.O. 4683S5=150 1 

Control, Riu:1:s.r Sot = Ic1eintifica.tit>n ~55-150 1 

Ccntrol, Ctxier/Docoder ~..646SS..l50 1 

Control 1 Rnd.zu- Set .. Az Sean end 
464855-150 Hor-lzo-.;i .hdj~t 1 

Roley l'ioy :' Contl'O~ Tmnaf'er - GNUp 
Tlll.'IM A 472:164,-·150 l 

Control, lndic;,.tor 435--71..0001 l 

Indicator, Fligh.t Oora:md Soo.reh 
and Atti,.ck u.10000 ... 100 2 

Indicator, HorizOlltu Situation ... 
Tactical I470l.80 .. 100 1 

Iooicato:..~ Assy ... Command c.nd Taz-gat 
Altitude 4649SQ.-.l50 1 

P:me.t@ S0lf Te:rt. A\£S ,~6479&150 1 





[coNFIDENT1Ay 

~ti,lPJT AUXJLL-4llt.™lfilE..Jl:. 

Su.b,,,Sypt;em Col!!ponont Unit # (orequ.i.v) 

Power Control Unit, Gyro..,C.'-ar 46.4008-150 

&tor Generator - 1600 epe 476721,...150 

Control, Channel, Missile AF'C 47£<>43,-150 

Lmmcber n~ck:ct1 Airborne - ModAl I.3--6 1+6405.t,-151 

Rol~ Aaom1bly .,. Ame.ment Control, No ol 14:70264-,100 

Rolay AG6t:l'llbly- - Paz-a.meter Setting 

Rolo.y ADDe:ilbly .. Mode Scl.ection 

Rola.,.- Ass bly .,. Ar.rament Control 
Noa 2 

Amp .. , Electronic Control •· Mi.Goll• 
.Antenna 

Ari!p,,, Elootl'Ollio Control - Missila 
Antenna 'i'rot 

Power Supply .. Control, Rcc:lcet 

Relq Ac ·nbl.y- .,. 1'.1mment Test 

Po.nel, Te t, Eloctrical - Armomcn~ 

K'\sto:r Progro.m Sequence 

/~76J6/rl50 

XJ{I04h4,,100 

!470661,-100 

476266-.150 

476366,.,150 

46/IJ87=150 

I X470496-1:xJ 

X470596,.1QO 

Xli-70010.•100 

# !5!! 
1 

l 

1 

1 

1 

l 

1 

l 

l 

1 

1 

l 



FO~ SUB:§YS'l'Et!: 

§i,HYJlt,a Cgta.pgug ;t& ID!a:M I (or equiv) I) Rf9'4 
Povor Diatriwtion P.oo l !470018-100 1 

Powr Dia·tribution Noa 2 X470010-100 1 

Powor Distribution No., .3 I.470218-100 l 

Power Supl>l7 - Pl\18 Mel Minws 
SO Volt DC 1470126-100 l 

Powor Supply - 11.i.mw UO Volta DC U70326-o.100 l 

Pouor Supply - Minus 150 Volts DC 476526-J.5{) l 

Powr Supply ~ Plus 300 Volta DC 476626-150 l 

Powr SUppl.y, AC=-11,SV, 1600 ep I470826--lOO 1 

Powr Supply - Ref o 115/SSV 1600 cpc I/+7011-91.,,100 l 

Powr Bappl;y - H1nu.s 250 Volts DC 1470192,..100 l 

Powr SUpply - Refo 100 VDC, 140 VDC 1470292,.,100 1 
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AYR9 SUPPLlE,R ~ 

COCKPITS: 

Inetrumentas 

Indicatorf Airspeed, Mach Safe Spe3d 

Indicator, Altitude, Vertical Spe•i 

Indicator, Horizontal Situation 

Indicator11 l~ttitude Director 

Comp.ttar11 Flight Dirootor 

Indicater, filtimeter (Standby) 

Indicator, Airspeed (Standby) 

Indicator, Alpha 

Indicator, Beta 

Indicator., Ge.Trim 

Indieatorf) (}&bin PNSBU1'8 

Indicator9 O,cy-gen quantity 

Clock 

Fuol que.ntUy 

Tot.al. t'v,el !,'Amn.i Ding 

Engin• Performance 

Control Sur:l'ace Position 

UHF Channel Indic'3.tor 

Landing Gea:I." Indicator 

True Air Spae.d 

Aer.no # 6£)..63()6 

(JJ..6307 

(JJ..6'308 

£()..6)10 

Eo,..6)09 

(:0.,,6301 

(:0.,,6303 

1 

1 

2 

1 

1 

1 

1 

1 

1 

l 

l 

2 

1 

1 



AVRO SUPPLIED EQUIPMENT COlltinucd/ 

PanellS etc: 

Moster va.r.lling BAid 

1-ater W.uning Am r 

Obso Bail 0tlt Green 

Obeo D il OQ ; Rd 

LMdiug G~ Selector Panel 

Pilote Ca.nopy- Switch Panel 

Throttle Box 

F1re and Fuel Panol 

Damper P'ru2.,t .. on Sel~tor Panel 

Dnmpor Circai t Broaker P 1 

Teat Sv.l. t'.lh F &ne1 

Heading Selector Switch 

ter Wamir,g Pnnel 

liLeter El triC3.1. Penol 

erote.tic Sld.tch Panel 

(hlygan & ld t.ch Panel 

Ai.r Condi oring Panel 

Pilot Cockpit Light~ Panel 

Auxiliary Switch Fanel 

O o Canopy Suikh Pan l 

Obso Coclcpit Lighting Panel 

ht.ing t Switch 

Prooa to .,_ k Foot Switch 

l 

l 

1 

1 

l 

1 

1 

1 

l 

l 

l 

l 

l 

1 

l 

l 

1 

1 

1 

1 

l 

1 

1 
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SECTION 4 

Testing - MA-1-C System and Falc:on/MB-1 Weapon pac:k. 



[coNFIDENTIA~ 
I 

1F9]WL.A!.ID_fblg! T TEST. i1 

o pport tb ign and inetru.l tion of the ~ =lC eye m and MB-,..1/ 
&I.con 9.ZT,3JIIO'D , t following ta ting 1 required:-

L,O Q;ROUND TESTING 

lol Tnnnal. testing ot wapon laimchine and earrioge 

Functional testing or doors, mechanisms, hydraulic 
eyotem, electrical cont.rol e.nd oequencing. 

Limited. structural testing ot launcher rack 
irlstallationo 

lo3 Falcon ins,Wle.,tion 

1.3.l Function.al. testing ot doors, ls.uncher lo1J8rlnz 
mechania:m, hydraulic s,sto:n, 81.ectrical control and 
eequcncing. 

c.c tor flight) 

lo4 Paok Fuel Syptom 

lo5 

Addition!!l. tuel eystem and ad.oboe tank structure teeti.ngo 

Rig testing of det.a.il air conditioning dietri~tion cbangGao 
Miooellaneous powar system tooting and compata.bility eh eke 

FLIGHT TES'.UNG 

2ol.,l Flight testing of armament- 5.ns1iallation on Arrow 1 
aircraft fors 

(a) mechmlical and system peri'ormanc" 

(b) Launch and eeparntion testing and evaluation 

( c) Blast effects 

2olo2 Flight tosting on /irrow 2 airc1-att in conjunction with 
tho Fira Control eystoti to otstablish overall eompatability 
and limited evaluation as a weapon systemo 



2o2 MA,.,10 s,uwm 

2o2ol Flight testing on Arl'OV 1 # 25203 to establiflh 
basic MA-10/Arrow compatabilii;.yo 

The t-rrow 1 air!ra.mo provid(JIJ e. useful v&hicle tor 
this program and will permit, maximlm fiying timoo 

2o2o2 Flight testing on Arrow 2 eJ.rcro.ft for Arrow 2/tLlC 
dGvolopment and oompata.bility, including: 

(a) Environmental testing 

(b) Serviceability 

(c) System compatabilit,y ~ oooling power euppliaa 
otc" 

(d) MA-10 oystGm assessment including Radar rengo 
on c.rch and loekc Displqa, navi.gaticn and 
communication, AFCS. 

(e) Antennae/eystema evalii.a.tiono 

This tGsting will load to a joint RCP.F/AVRO teat/£'Valuat.ion 
program of the aircraft aa an operational wapon oyBt<lmc 



SECTION 5 

Flight Test - Instrumentation 



~TIGHT L ~--';: I.N.SJ.'~iU.-Ll~f..\'!'Iv 

Aircraft ____ Approp~~-i.tei.lJ.2...of ,!!l~ements _____ ~--- _ 

Iri,_t..,lled 'lc>co:rctahle 11+. one time o~: 

Camerae 
(For strike and/vr launch 
b~ervatio~s, f'X~eot 

3.f! noted' 

-,,:20.i.. 450 2 .>,; 'ji) l,,..L UIL l.! Fo1 .:oni~ ... u -.r, ... ._h:w .>,1 

2'-20? 1•50 '30 NI:. 85 5C N 

_J I • -:r;__ 

<( -
I- ,---z ,.- ''--- 25204 150 30 35 NIL 111!.. For U/C testin 

~ I ._;11""'""25205 65 2 x 30 N:::L NIL Nil Ye 

lL 2:,206 225 2 >.. 30 40 NIL 12 Ne 

2 I J.')207 1-,5 2 x .3J NI!. 15 
0 QJ )<;208 2'.30 '2 " 30 ra NT' 9J "T l'r 

25209 50 JO NIL NIL NIL No 
(Provisiun only) 

25210 to 
25213 250 (*2) 50 l*l) MIL NIL NIL Yes (~4 

25211. 250 (*2) Provision only NIL NIL UIL Provision only 

25215 295 (-!!-J) 30 35 NIL NI!. No 

25220 250 (it2) 50 {*l) NIL NIL NIL Ye& (*4) 

Revised 12/11, '58 







- AVRQ AillCtU,+~W.Im -

List of item:.; o:f work p1"0viously pfor.ncd but no;i deleted or reduced in 
sc~pe (excluding reductions dii-ectly nttributablo to Astra-Spa1-rat:1 
cancellaticn)o 

l .. 2ol 

2.,30?.) 
3o3.,2) 
1006 ) 

l.1-row weapon System modal specificntion •· dcletedo 

Assistance to RCAF with requirements 3pecifications - no~ 
limi tcd to t-.:SC 1 •2, 

Airh.,rno inst1'l.mlcntation reduced opproximately 33% due to 
:reduction in test prog?'Ml airerda from 37 to 200 

Maintcmmco s~ues ollowa.,cc rodueod froo 15% to 12% of ni'l:0 • 

fzrurie end GSE cost on basis of actual CF-100 experioneco 

Tool maintcnanc~ nnd tool improvement ?educed approximately 
ro% on tho basis of estimated l'Oquiremcnts of the naw schedulco 

Development of simuh!tioll aic'l.s for tiC.&pOll :;ystera studies '"' 
delctodo 

Acoustic fatigue test pxogr&m ~ reduced pr<>gl"am included in 
air!rruno dcsigno 

Thc~al effects test p:.·ogw.!l! - redur..ad program ineluclcc1 in 
airfxamc dcsigno 

Sled tenting esc:::po system - deletedo 

l\!aiotcn.mcc and opc:raticm of c:itasc aircn:ift .. coo ... of 
reconversion deleted; \till oo corercd by R & O controetz for 
CF~!OO nnd Sabroa 

CF-!00 test 'v"chiclcs for Arrow p:rogr.:m - C.':>St of rcconrersion 
dclctcdi uill bo covered by R & o contracts for CF, 100 and 
Subl'cQ 

Prog:rcm Plonning Rcpon .. dolot.ccla 

Quarterly Tcchnieol Rcpo:rt O dclotodo 

Airframe BO's w adoption o! reuuced~cost foi-mat 0 

&{uipioont Eors ~ reduced-cost format ~nd e!ill'linotion of ~O's 
available from er.istino conrccso 

Co-o~dination of treapon system EO coverage - delctedo 

~ta and onsist11ncc for OFTT - doletedo 



7ol0 

7oll 

"lol3 

7ol4o3 

7o15 

7~20 

805 

9o2 ) 
9o3 ) 

lOol ) 
10.T ) 

lOolO 

10.12 

12o5 

12010 

llu 4 ) 
12.21 ) 

2 

UN C!~Ss;r;fD 
Weapon system mathematical moc:el ~ dol ctcdo 

Extension of 7~10 re growth potential and tnetics ~ deleteclo 

~apon system oi r bosc rcquirC1?ant studies w dolctcdo 

Personnol rcquireme~t data study - deletedo 

Study W'ld analysis of Associ~te Cont r.:ictor tecbnic~l progress 
reporta - deletodo 

OF1'T study - deleted. 

S.ippr.nt to Arrow ~apon System deoo:1stl'8tion .., oolctcdo 

Reduction of ::mticil,).ltcd eb.mtes. 

Cclction of Gronnd Eq11ipmout Trainero 

GSE eo,.,ordination sel'il'iecs - cleletedo 

Aasistgnc~ to RCA.~ in propsrotion of GSE procurer.ient spocs -
do!etodo 

eo .. ordinmtion of Associ~tc Contractors t statemoots o! wo,:k .. 
delotcdo 

Analysis of Associntc Contracto~s• data control systems -
dA otn -

Mobi le repair and maintenance party oostc and field servi ce 
repr~3ontative eosts roanccd on basis of two RCAF stations 
i nstead of four. 







Avro rcqui1:cmcnts for trnining on the eloctronic and d::irnpor systems, 

and Avro and Orenda :requirements for cross-ttnining, us def.incd 

herein. lrnvc been revic-.,.~d by tile AN3C Dcpartn:ont., 

T.llo val'ying requirements have been reduced to a manageable p;:ogrmn. 

by defining three let1el::: of truining: (a) fnmilia1•izntion (b} basic 

ond (c) complete. The «ppro~imnt0 dates fo;: completion of traini,19 

and. w!tcro possible, the length of courses hi,.vc been detailed.. 

The p?oposcd contractual ::irrnngementG fo-;: effecting the program ai·c 

included, 

1hi& report supersedes AWSCC Report No~ So 



lo lNfJUJQOCT,1.f€1!. 

In ordc;: to satisfoc·torily carry out tl1c Arrow onu!ncerino, maunfoc-­
ture and test program defined by A0-53 Issue 2, St.atem<?nt of t'lol·l:, 
Revised Arrot~ Program9 it is necessn1:y that encrince1·s und technicians 
employed by Avro Aircr~ft Limited be train~d on the t~eory nnd 
ope:."lltion of equipment rno.nufactm:ed by Associote Cont:ructoxs 01u1 
sub .. contractowo Foui- o:f the sub-.,systams, the Iroquois englne, the 
r.m~1c intcgruted electronic system. the Fnlcou missile, and the 
l'U-3398 tlzmper system, are 0£ su££inicnt complexity to cake fora.al 
training courses m:.mdatoryo 

Avro is ,rospoi:siblo (with technieol nsa:i.st.ancc .from llugl!es A!rc1•aft 
Compnny) for compctibility of nidrrnro and elect1·01tics~ und for r,:re~ 
instnllatlon testing. in:;toll:ation, p•imnry function, criliin-nti<:m, 
end repairs {to the fil·st ::md second lino maintcn'";-1eo level) of tao 
MA-lC electronic systemo Expe..-icaco \'lit!t tlle r,fS...2 systoin hn5 sf o;,'11 
th&t s formal training course including pzncticnl !ooik. or Q lecture 
course foJ lowed by o:?-tl!c-,iob train::ng, is esscntia! to enable 
pal:!lomml to c:.r:ry out their duties in an efficient mannel'o Tiw 
number of people ~equitcd is bnsod on ~G-2 CX!)orionco with a factor 
to allow ior tiie nddctl complf'.Xity ox tilo r~-lC systerao 

Similo!: t·cquircu:.cnts exist for training on tile Falcon missilco 

In the case of the damper system, ~vro responsibilities are tbe sarno 
as in tl10 r.lA-lC sys ~t;m. but the m::si.stul'!Cc provided by tile sub­
controctol." will be Oil r.n cs-requirctl basis ratt1cr tllan :foll tire.co 

/1.vro is r€spcnsible for installation, run••up, and firs-:: line ,'IDin­
termaee n11d removal of the Iroquois io tllo Arrow~ Oxenda is 
responsible for second nncl lligller line maintenance of all Iroquois 
engines up to RCJ\F acceptnnce of the nircroft, including bui!d-,:p 
of Orcndc-supplicd accessories ar.d nll adjustment and fault rectifi• 
cntion rcqui;;ing n c'.1cek-out und run-up facilit~,o I11 order to 
cccomp!isl1 thcso tasr,s efficiently, nnd particularly to ensure tl,ot 
no unneccsssry removals of enginos talm pfoce, it iG necessary that 
.i iimitcd nuir.her of both 1\v:.•o nnd 01:cncl::i porso1incl receive traii'ing 
011 the rclnted systems of both the nirfrnme aod tlie enginco 

In addition, O,:en<la ait'crew r.tl!.St I'e<:.ehc conversion trainin!J fo,: tlic 
Arrow in order to carry out flight operations on airc:i.-~ft al!ocntcd 
to Il-oquois test p:r.ogrnmi;. Training of Ano personnel on the engine, 
:md O,:cn<la personnel on the eh-frame~ will be rcfcned to herouftcr 
as ncontrectoy c~oss-txnining". 



.,, 

lo 4 .5..CQZl!}....QLt.!W....lY.m.Q..r.t 

This rcpo,:t deals with contractor cxoss-training and t r::i! ning of Avro 
pcrsmmcl on the clcct1:onic0 infasilc ond clamper systcr.is o but e:;:c!udcs 
t :rnining of Avro and Orcnda pcrsomml on thoir m·m productso 

In ordo;: to fom an estimate of the natu1'<! of the training rcqniredo 
and the m.mlbcr of people to be traine<ie AVl.·o and Orenda were asked to 
subsit rcqliiro:nentz for truinir.g w1dcr the headings of type of t1·.2in~ 
ing, required elate of complctioll, and the numbor of people involvcdo 
Replies .:oceivccl indic;;ited tlmt 52 different training courses would 
be 1:cquil!'ccl, C;!tcntling from the p:.-csent tirno 'to December 19600 'i.1lis 
is obvicutly :imp:rocticablc, but the r~.quircmc~t:.;, c::mctly as received, 
:.n:c nt1rn.11m:iznda foi· refcrenec only e in Table L 

2o 2 ~"Dl.J!l.ii.i.UWW. 

To rcduco the ir.fol.'m,1tion contained in Tablo 1 to a r.-... 1n:.19aablo pro-­
gr.in~ tilrcc arbi tro...-y levels of training we~ seloctcd os follom:; 

Sllo1"'.: cot::!:scs :o;: t!loae (usually sonioi· personnel) wr10 ne<1d to 
hmro a11 arprcciation of the problems involved, but timo tdH 
r:ot be enr;r:iged at any time in actual operationn .. 

t,!orc detailed than the .familin1·ization courses, basic courses 
a:re directed ot tllosc who 1:oquixc a background iu tlleoryc 
09arntion aml maintcnn11cc, but who will not bo engaged 
directly in operation or testii:g,. Ti1cnc cou:;.'Sca. supplcmrnted 
by zr-Dmmls or EO's, should enable o.n cxporicncod engineer or 
tochnici&n to supcrvitc tlte har:dling of probloos .:is they 
nrisoo 

1ncsc courses n1-c dctsilcd and nrc designed to txain engicocrs 
and teclinicians wlto 01._, to be engaged in actual tc:1tingD 
culibruticn untl trouble-sl1ooting" 

The information in TablG J. llns been re-grotipocl into those three 
general classificat • on:; as shown in Table 2o Dntcs for contlt1ctirg 
these courses ax-e included. together td th the kngth of course t·,Le1·c 
t his infc1,r.ation is ::ivailahloo 

The orgnnizntion of trained personnel to suppoxt the eloutronics 0 

missilet and damper systems ill ~ircroft ollocnted to test progrmrs 
nt Avro~ nn<l aircrnft being p1~purcd for doliver.y to rrcAF buses for 



... 4 .. 

test progrnms or squadron sc1-vice, is sl!orm ill Toblo 3o The penk 
load is 13 nirc;:aft; the organizotio!l shown is marginally adequate 
to lumdle this loado 

Avro and Oranda will conduct courses on tI1e oirfrnmc and enuine 
.:cspccti vely ot their [Jal ton fncili ticsQ Ini tiul training on the 
integ:rnted electronic system and tllo Falcon missile will be givcm 
by Hughes Airci·ait Company at Culver City, undei- sub-eontxact to 
Avroo Training 011 tllo 1'G .. 339B dmnpo;: will be given by lioneY",ell 
Co11trols Lirai ted at its Toron·to facility• similarly under s tth­
contract 0 

Duri11g 1960, it may be possible to send a limited nur.ibcr of contrac­
tor porsonncl to the IlCAF t:i:aining scilool at Camp Dorc!cno 

3o 1 The following items nro COVCi'Cd by pu:rograph 12o4 of i\l},,53 Issue 2 
Statcmont of Wo:rk 0 Revised A:r:row Progr:.mi: 

(n) Procurement of tt·n.?.oing courses and instructors undo.: sub­
contract from Huuiles Aircraft Comp::iny and Honeyv,,cll Controls 
Ll.mited., 

(b) u:ibor costs 0£ Avro po:.:sonncl nttcnding courses on the m1giM, 
electronice nnd d~r-.pcr system:;o 

Tilc preparation and pl'Osertntion of nil-frame courses for Orenda 
porsonnel arc covered in paragraph l~~.19(a) of /\D-53 Issue 2o 

Tile co-ordination of cont~actor c~os~~trnining is covered in pnr~~ 
gT.:tph 12o19(a) of AD,-53 Is.sue 2o 

The prcpnrot:l.011 ond presentation of engine courses fol:' Avro pc:rson­
nol is covered in Orentla I::ngincs Ll.1;1ited Stntewent of lJor!!o 





TAnT!~...l {COi'IT'D) 

--------·-·---
Nm.1mm OF J\VRO PC:RSONi'>IBL 

TYPE OF COURSE 1-~---~----:-----:------- -~ 

FUG!fl' I !'"'"TT.''Gj "l)G I SIU..l~S C· I QUALITY 
apcriSo I .... t,u~• .).;, " s1mnci:;; ! Ca'ITTIOL 

-----<:-~~l~r~:;~-... 21)-.. -~ -s_i-~-t.Qfil , _ _, _______ I c Ap•··-. 

59

_ I____ - ,---
ccont' <ll • j 

I( 5 

R..idnr rJcc:100 i et 

Supervision, C & N 

Radio t!cchi:mics 

Iospoc·or.s 

I~ Ser~ 59 

( febo 60 
C 19 
( Aug. liJ 

16 

I< Sept 59 

I 
( l I ( Fob., 60 
( J. 

II ( Sept 59 
( 6 
( fi'eb., 60i 
• 6 I i Aur,o (:f.) , 

1< 6 j 

I I 
I I 

I 

I ( L!:ll"o 59 
( 3 
( Soct 59 
( • 4 

< Feh. 60 
' ( 4 

I 

{ 1',ug. 60 
( 3 
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(a) Avro ~ining ncquircmonts S1~nry 

---------------
TYPE OF COIJ11SE 

Dricfing 

Basic coi.;rse 2 10 sept 59 
2 10 Aug~ (:I) 

Co:nplcta courne 3 20 ,:, Apr. 59 
3 :,)) sept 59 
3 20 Febo 00 
3 20 Augo 60 

.E!.1.l.nn.;;Jj1:.sJJ!!. 

Briefing l 1 Snpt 59 

Imsic course 2 Not kl30W!l Sept :'J::J 
Aug., 60 

Complete :::ourr.e 3 11 IJ.aro 59 
f; Nov. 59 

r,,-..~J~ 

Brfofing l 1 r.iar., 59 

Bos i c course 2 4 Dae. 59 
2 4 Dee., (:fJ 

Complete coui·se 3 0 Nova 50 
3 8 !Jar. 59 
3 8 Sept 59 

I 3 e Febo (:;() 
I 3 0 Aug. 60 

I 
_J_ --

..., Ti1csc course::: gi vcn by MC at Culver C.lt.y; ull othc:.· MA-lC ,nd Fale'Jn 
courscn aw c,:pcctcd to he given .:it tiv::o by U.'\C instl·ucto:r 

') 

'" 
2 

14 
,;ID 

32 
26 
--

1ro 

8 

2 
2 

l 
16 

---
~ 

12 

1 ,, ,. 

!l 
9 

11 
11 
0 ---

65 
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(c) Rceapitu!otion 

TYPE Oli' COURSE 

•• •0 lC i11tcg:.·:itcci elect~onic system rno 

Falcoil r::issilc 29 

65 

I:.:oquo:i.s cugir.o 61 

r 
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FOU..Y TRAWED PRODUCTION PERSOONEL REQUillEil TO 
StJPP~J.EC'.i:RON!C, filSSlLE. 4!'fD DAfJPf,R_SYSTEi>iS 

Tue folloniog is required to suppo:rt a pe k lond of 13 .:ii1·crafto Too , ctual 
ciistribution of people wil! cb~ugc ftcr;J da. to ~oy to suit ~equircmentro 

W'.-lc Eloctrnuic Systcm:-

Bcocll Test Positions: 
Supervision 
Radar and computer mechanics 
C & H GroChl<lnics 

Banga1· Ffoor: 

Supel'vinion 
Rndar and co:::pute:r f:Ccl1anic~ 
C & N ~chcnics 

Fulcon Missil0:­

Sopcwision 
Electrie~l .md electronic ~~c~:mics 

Bench Test Positions: 

fi!c c!rnn i c:; 

Hangal· Floor: 

Supc .,•,;ri s ion 
Mcclmnics 

.5.ftCOD$! Silif,t 

Same as first shift 

1 
6 
2 

3 
19 
7 

l 

2 

l 
a -53 

53 

106 
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ARROW PERIODIC PERFORMANCE REPORT 15 

PERFORMANCE OF THE ARROW 2 

(C.G. at 29.5% MAC) 

SUMMARY 

The performance data given in this report are based on the drag 
data given in Avro Report 71- 2/Aero Data/17 (Revised Arrow drag based on 
preliminary flight test results) and propulsion data given in 
72/Int. Aero/33 (Developed Iroquois Series 2 with 8050 maxirnwn NH r.p.m. 
and developed afterburner). They represent the best estimate of the 
ultimate performance of the Arrow 2 as at present envisaged. 

The main differences between this report and Periodic Performance 
Report Number 14 are:= 

1. Revised drag data. 
2. Revised Engine data. 
3. Change of fire control system and missile load to Hughes 

MA-1, with MB- 1 and GAR..J/l~ missiles. 
4. A decrease in operational weight empty of 758 lb. mainly 

due to (3 ) . 

The loading and performance data, flight envelopes, and mission 
profiles are given in Figures 1 to 9(b) and in Tables 1 to 7 inclusive. 

The Thermodynamic envelope is based on a recovery factor of 0.90. 
The Flight envelope limitations are based on strength and control considera­
tions only, and do not necessarily represent the steady performance 
capabilities of the aircraft. 

The Operational Weight Empty used in this report is considered 
to be conservative and approximate only, as is the internal fuel load in 
the weapon pack. The internal fuel has been assumed to be the 19,433 lb 0 

basic plus 2,180 lb. in the weapon pack. To allow for variations of O.W.E 0 

and weapon pack fuel, the effects of 1,000 lb. reduction in operational 
weight empty, and an extra 1,000 lb . of fuel in the missile pack, on the 
combat radii of action and ferry range are quoted in the following table:-

SECRET 
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TABLE 1 - LOADING AND PERFORMANCE 

UNDER ICAO STANDARD ATMOSPHERE CONDITIONS 

(Clean aircraft, i .e. no vent ral tank, unless otherwise stated ) 

WEIGHT 

Oper ational wei ght empty 

Maximum useable internal fuel 

Gross take- off weight (maximum internal fuel) 

Combat weight (1/2 max. i nternal fuel weight ) 

Maximum external fuel and tank 
(500 gallons at 7.8 lb/gall. + drop tank) 

Maximum gross take- off weight (Combat mission) 

1 Maximum gross t ake- off weight (Ferry mission) 

Normal design lan:iing gross wei ght 

Maximum landing gross weight (Combat Mission) 

Wi ng l oading at gross take- off weight 

Power l oading at gross take- off wei ght 

~ 

True ai rspeed i n l evel flight at combat wei ght 

Sea Level (i) Maximum thrust , A/ B lit 

( ii) Maximum t hrust, A/ B unlit 

50,000 ft. (i) Maximum thrust, A/ B l it 

* Pl acard speed 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb/ sq. f t . 

lb / lb t hrust 

Kts. 

Kts. 

Kts. 

t Maximum gross take- off weight (Combat Mission) less 1JJ6 lb. missiles 

SECRET 
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45, 892 

21, 61.3 

67,505 

56,699 

4,242 

71, 747 

70, 411 

49,958 

67,505 

55. 2 

1 .55 

700 a 

6"15 

1,147 • 
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CEILING 

Ceiling at combat weight, rate of climb 500 ft/min. with 
max. thrust at optimum Mach number (1.8 M) A/B Lit 

RATE OF CLIMB 

St eady state rate of climb at combat weight 

Sea Level (i) Maximum thrust , A/B lit , at 0.92M 

(ii) Maximum t hrust , A/B unlit at 527 Kts 
TAS 

50,000 ft. (i) Maximum thrust, A/B lit at 1.8 M 

TIME TO HEIGHT • 

Time t o reach 50, 000 ft . and 1.5 M from engine start 
at gros s take-off weight, max. t hrust A/B l it 

MAN OEUVRABILITY; 

Load factor at combat weight 

1. Maximum thrust A/ B lit 1.5 Mat 50 ,000 f t . 
2. Maximum thrust A/B lit 1.8 M at 50, 000 ft. 

TAKE-OFF DISTANCE 

Take- off distance over 50 ft. obstacle at sea l evel 
at gross take- off weight 

1 . Maximum thrust A/B lit , standard day (+15°c) 
2. Maximum thrust A/B unlit, standard day(+ 15°c) 
J. Maximum thrust A/B lit, hot day (+J8°c) 

LANDING DISTANCE 

Landing distance over 50 ft. obs t acle at sea l evel 
at normal design landing gross weight 

STALLING SPEED 

FORM 1749 A-2 

True stalling speed in landing configuration at 
combat weight at sea level 

SECRET 

ft. 

ft / min . 

ft/min. 

f t/min. 

min. 

ft. 
ft. 
ft. 

ft. 

Kts . 

44, 600 

18,600 

10,JJO 

4.8 

1.62 
l.77 

4,000 
5 , 070 
4,870 

5 ,260 

117 

D 
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MISSIONS 

Combat radius of action, see mission profile for 
detail breakdown. 

1 . Subsoni c hi gh altitude mission - subsonic combat 

2 . Subsoni c high altitude mission - supersonic combat 

3. Super sonic (1.5 M) high alti tude mission - supersoni c 
(1 .5 M) combat 

JA . Supersonic (1. 8 M) high altitude mission - supersonic 
(1 . 8 M) combat . 

4. Combat ai r patr ol - supersonic combat 

5. Subsonic l ow level mi ssion (1 0 0 000 ft. ) - subsonic combat 

6. 

n.m. 

n .mo 

n.m . 

Ferry Mi ssi on (no armament) 
ventr al t ank carried throughout Range n.m. 

SECRET 
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589 

506 

358 

338 

62:3 

396 

1 , 500 
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ARROW 2 WITH IROQUOIS SERIES 2 ENGINES 

TABLE 3 SUBSONIC HIGH ALTITUDE MISSION - SUPERSONIC COMBAT 

St-art weight 

Engine start 

CONDITION 

Take- off to unstick at sea level max. 
thrust A/B unli t 

Acc. to 527 kts. at sea level max. 
thrust A/B unlit 

ClLmb at 527 Kts. TAS to 35,000 1 max. 
thrust A/B unlit (opt. cruise- out alt.) 

Cruise-out at M = 0.905 at 35 , 000 1 

Acc . to l 0 5M at 35,000° max. thrust 
A/B lit 

Climb to 50,000 1 at 1.5M max , thrust 
A/B lit 

Combat at 1.5M at 50 . 000 ° max. thrust 
A/B lit 

Cruise back@ M = 0.905 at optimum alt . 
(39.0001 ) 

Loiter over base at 39,000 1 at max 0 

endurance speed 

Descend t o sea level@ idle thrust 

Land with reserves for 5 min, loiter at 
sea level at max. endurance speed 

DIST, 
N,M. 

5,0 

39.5 

435,4 

14.1 

12.0 

506.0 

TIME 
MINS 

0,:5 

0,32 

o.85 

4.55 

50.0 

1.22 

o.83 

5. 0 

58.7 

15.0 

4, 05 

5 . 0 

FUEL 
LB. 

100 

192 

609 

1910 

6078 

1135 

750 

3060 

5500 

1250 

204 

825 

TOTAL 1012.0 146,02 21,613 

• 

FORM 1749 A•2 

Fuel density= 7~8 lb. /gallon 
1 ,336 lb . missiles fired at combat 

SECRET 

A/CWT. 
LB. 

67,213 

66,604 

57,481 

56,731 

46 ,835 

45 .585 

45 ,381 

44,556 
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TABLE 4 - ARROW 2 WITH ~ROQUO IS SEfilES 2 ENGINES 

SUPERSONIC (1.5M) HIGH ALTITUDE MI SSION - SUPERSONIC 

CONDITION DISTo TIME 
NoM o MIN o 

Start weighto - -
Engine start. - o. 5 
Take-off to unstick at sea l evel max. 

thrust A/B unli t o - 0. 32 
Acc. to . 92 M at S. Lo Max thrust A/B 

unlit. 7;5 1.10 
Climb @ .92 M to 35liOOO1 Max thrust9 

A/B lito 12. 2 L5O 
Acc o to L 5 M at 35, 000 1 Max thrust9 

A/B lit. 1508 L39 
Climb @ L5M to 50,000 1 Max t :hrust, 

A/B lit. luo5 0.98 
Cruise out@ 1.5M at 50,000 1 308.0 2L5 
Combat@ 1.5M at 50, 000 1 Max t hr ust9 

A/B lit . . - 5. o 
Cruise back @ .9O5M at optimum 

alti tude (39, O00U) 358.o 4L4 
Loiter over base at 39 9000 1 at max. 

endurance speed. • - 15. o 
Descend to s .L. at idle thrust. - 4. 05 
Land with reserves for 5 min. l oiter 

at maxo endurance speed at S. Lo = 5. o 
716 . O 97 0 74 

Fuel density a 7.8 l b/gall on. 

* 1336 lb mis siles fi r ed at combat 

SEC RE T 

FORM 1749 A · 2 

FUEL Af.. C wr . 
LBS l bo 

- 67 , 505 
100 679405 

192 679 213 

815 669398 

19 840 64 , 558 

19270 63,288 

86o 62,428 
79280 559148 

3,060 509752 ; 

31917 469835 

1, 250 45,585 
204 451 381 

825 44 , 556 
2l, bl3 



TABLE 4A- ARROW 2 WITH IROQUOIS SERIES 2 ENGINES /J 
_S_UP_E_R_SO_N_I_C___,_(_1~· &_1..,c)_HI_G_H_ A_LT_I_TUD __ E_M_I_S_SI_O_N_ -_s_u_P_ER_ so_N_'I_C_~~l_._B_M~)_C_O_M_R_A~ t;,:,r- ') 

• 
OONDI TION DIST. TIME FUEL A/ C"W]l 

N.M. MIN' . LB. LB. 

Start weight - - - 67 ,505 
Engine start ' o. 5 100 67,405 -
Take-off to unstick at· sea level max 

thrust, A/B unlit. - 0.32 192 67,213 
Acc. to 0. 92 M at S.L. max. thrust , 

A/B unlit. 7.5 1.10 815 66,398 
Cl imb @ 0.92 M to 35,000 1 max thrust 

A/B lit. 12.2 1.50 1, 840 64, 558 
Acc. ~o 1. Bo M (I]) 35, ooo 1 max thrust 

A/B lit. 26. 0 2.0 1,970 62,588 
Climb @ 1. 8 M to 53 , 000 1 max t hrust 

A/B lit. 17.7 1.03 1,028 61, 560 
, Cruise out @ 1. 8 M@ 53,000 1 partial 

55, 320 A/B 274.6 16.0 6,240 
i Combat @ l.8M@53,000 1 max thrust 
• A/ B lit. - 5.o 3,450 50,534 -¾ 

Cruise back at . 905 Mat optimum 
altitude (39, 000 1 ) 338 39.1 3,699 46, 835 

Loiter over base at 39, 000 1 at max. 
endurance speed. - 15.o 1,250 45 , 585 

Descend to s .L. at i dl e thrust - 4.05 204 45 ,381 
Land wit h reserves for 5 min. loiter 

at max. endurance speed at S.L. - 5.o 825 44.556 
b'7b 90.b 21,bl3 

Fuel density~ 7.8 lb/ gallon. 

* 1336 l b . missiles fired at combat . 

SEC R ET 

FORM 1749 A - 2 
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TABLE 5 

ARROW 2 WITH IROQUOIS SERI ES 2 ENGINES 

COMBAT AIR PATROL - SUPERSONIC COMBAT (1 .5 M) 

Start Weight 

Engine Start 

CONDITION 

Take- off to unstick at sea level 
maximum thrust, A/B unlit 

Ace , t o 527 Kts, at S,L,, max thrust 
A/13 unlit 

Climb at 527 Kts, to 35,000 1 max thrust 
A/B unlit (opt , cruise out alt,) 

Cruise out at 0 , 905Mat 35,000 1 

Ace, to L5 Nat 35,000 1 max thrust 
A/B lit 

Climb to 50,000 1 at L5 M, max thrust 
A/13 lit 

Combat at 50,000 1 at L5 M, max thrust 
A/ !3 lit 

Cruise back at .905 Mat optimum 
al t , ( 3 9, 000 1 ) 

Loiter over base at 39, 100 1 at max 
endurance speed 

Descend to 5 , 1 , at idle thrust 

Land with reserves for 5 min 
loiter at S. L, at max end . speed 

DIS'T 
N,M, 

5.6 

45,0 

541,,,0 

14 ,8 

13 , 6 

623 

TIME 
MINS, 

0,5 

0 ,35 

0.93 

5.14 

62,4 

L28 

0 ,86 

5,0 

15,0 

4.05 

5.0 

FUEL 
LB, 

100 

215 

674 

2150 

7997 

1180 

805 

3060 

7C53 

1250 

204 

825 

TOTAL 1246\ 172,59 25,513 

Fuel density 7,8 lb/gallon 
+ 342 l b, ventral D,T. Jettisoned 

~ ➔, 1336 lb. missiles fired at combat , 

SECRET 

FORM 174S. A - 2 

A/C' WT , i 
LB, 'c_.,,) 1' 

71,747 ~ ., ~b 
71,647 

71,432 

70,758 

68,608 

60 ,269+ 

59, 089 

58 , 281-1 

53 ,888* 

46 ,835 

45 , 585 

45 , 381 

44 , 556 
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ARROW 2 WITH IROQUOIS SERIES 2 ENGINES 

Table 6 -

lh~ 
SUBSONIC LOW LEVEL MI SSION (10 9000 ' ) - SUBSONIC COMBAT ?11~ ~7us~. 

CONDITION DISTANCE 
N, M. 

Start Weight 
Engine Start 
Take- off to Unstick at S. L. Max Thrust 

A/B Unlit 
Acc . to 527 K. at S. L. Max, Thrust 

A/B Unlit 5 , 0 
Climb at 527 K, TAS to 10, 000' 

Max . Thrus t A/B Unl i t 6.o 
Cruise at M=0 , 70 a t 10 , 000 ' 

(Opt , Cruise Speed) J81.0 
Acc. to M=0.92 a t 10 , 000 ' Max. Thrust 

A/B Unl it 4. o 
Combat at M=,92 at 109000 1 Max, Thrust 

A/B Unli t 
Climb to 39,000 1 at 527 KTS TAS 

Max, Thrust A/ B Unlit JO,O 
Cruise back at M=0,905 at optimum 

Altitude (39 , 000 f t ,) J66,0 
Loiter over base a t 39 , 000 ft . at 

max . endurance speed 
Descend to S, L, at idle thrust 
Land with r eserves for 5 mins, 
Loiter at S.L . a t Max, Endurance Spee d 

TOTAL 792 

Fuel density 7,8 l b. /gal lon. 

x 1JJ6 lb , missiles fire d at combat . 

SECRET 

FORM 1749 A - 2 

TIME FUEL 
MIN. LB, 

0.50 100 

O, J2 192 

0,85 609 

0.72 490 

51,20 9280 

o.4J 260 

5.0 Jl40 

J , 7 1240 

42.4 402J 

15.0 1250 
4 , 05 2o4 

5. 0 825 

129.17 21 , 613 

I 

A/CWT, 
LB, 

67,505 
67,405 

67 , 213 

66,604 

66 , 114 

56 , 8J4 

56 , 574 

Q ... 
,/) 

52 9098 X 

50 , 858 

46 , 8J5 

45,585 
45, J81 

44 , 556 
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ARROW 2 WITH IROQUOIS SERIES 2 ENGINES 

TABLE 7 - FERRY MISSION (NO ARHA.MENT) 

VENTRAL TANK CARRIED THRO UGHOUT 

COl\'DITION DISTANCE TIME FlJiL 
(N.M.) ( 11N . ) (IB . ) 

Start Weight 

Engine St:1rt 

Take- Off t o Unstick , !1ax , Thrust, 
A/B Unlit 

Ace, to 527 Kts . at S.L., Max. 
Thrust , A/B Unlit 

Climb to }5,000 1 at 52? Kts. T.A.S. 
!1ax. Thrust, A/B Unlit 

Cruise Cli"!b t o l+0 , 000 1 at 11 = . 905 

Loiter over Base at 40,000' at Max. 
Endurance Speed 

Descend t o S. L. at I dle Thrust 

Land with Reserves for 5 Mins. 
Loiter at S. L. at Max. Endurance 
Speed 

TOTAL 

i 

-

-

-

5. 5 

43 . 5 

1451. 0 

-

-

1 ,500 

- -

0 .50 100 

0. 34 205 

0 .91 656 

5.0 2 ,100 

168 ,2 20 , 052 

15.0 1, 330 

4 .1 205 

5,0 

199.05 25 ,513 

70 ,411 

70 , 311 

70,106 

69,450 

67 , 350 

47,298 

44 ,898 

'----------------'------ ~ ---'------''--------' 

Fuel Density= 7.8 l b ./ gallon 

SECRET 

FOAM 1749 A · 2 



- 28-

SECTION 2 DRAG DATA 

The drag data used in this report are presented in the 
of D/ p , W/ p vs M carpets in the following four figures, They 

a a 
based on a mean e.g. position of 29.5~ c. 

Basically, the estimated data of Periodic Performance Report 
Number 12 have been modified in the l i ght of flight tests carried out on 
Aircraft 25202 and 25203. 

Aircraft 25203 was partially instrumented for performance 
flight testing, and carried out some preliminary performance tests. 
In view of the approximate nature of the tests, a conservative view 
was maintained whilst analysing the results, and the drag reductions 
claimed are considered to be the minimum as evidenced by the tests. 
The drag reductions are considered in two fields only: (1 ) a 
reduction in negative elevator angle to trim, and hence in transonic 
trim drag, between Mach numbers of 0,80 and 1.2. (2) a reduction in 
boat tail drag over the whole supersonic r ange. 

SECRET 
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SECTION 3 PROPULSION DATA 

Introduction 

The changes within the Arrow 2/Iroquois propulsion system 
between publication of P. P.R. 14 and P. P.R. 15 are: - (a) A decrease 
in maximum high pressure rotor speed from 8150 to 8050 r.p.m. but 
with identical rotor swallowing capacity. (b) The introduction of 
a high pressure rotor control rather than a low pressure rotor 
control such that at free stream total temperatures greater than 
288°K there is a drop in low pressure rotor speeds. Thus above 
M = 1.278 above the tropopause there is a drop inengine swallowing 
capacity. (c ) A reduction in the variable restrictor flow area in 
the closed position to give small improvements in subsonic performance 
and significant improvements in distortion levels • 

Both reports contain identical intake and ejector geometry, 
afterburner fuel schedule, and afterburner efficiency. 

Prepared by Internal Aero. Group - Nov. 1958. 
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DF.VFLOPMFNT PROGRAM PROJF:cTS OF A CONTINUING NATURE 

The detailed cost forecast attached indicates the cost of 

carrying certain continuing Development projects further than will 

be oossible under the Developnent Program which terminates September 

30, 1960. 

In our view, the Developnent Program should terminate with 

the delivery of the first ooerational aircraft and, accordingly, we 

have limited the statement of work for the Development Program to that 

date. It will be appreciated,however, that certain engineering 

testing and evaluation work, other than 'fingineering Support to Produc­

tion, which sterns from the Developnent Program would nonnally continue 

for some time in parallel with squadron production. Accordinp,ly, we 

have shown those items which mip,ht be covered under separate contract 

provision (similar to the Project K arrangemmts on the CF- 100 

Program) if the RCAF and DDP so request . 
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[SECRET] 

vlORK IN PRODUCT IMPROVEMENT CONTRACT ¼~ICH COULD BE 
CARRIED ON AFT17R SEPTEMBER 30 , 1960 

Oct.l/Mar.31 1961/1962 
1960/1961 

1.1 
Preliminary engineer i ng of the Arrow Aircraft 50 ,000 
4.1.3 
Design, soecification and ooer ation of systems 75,000 
analysis and fiipht simulation aids, i ncluding 
analog comput er, for use in stability , control , 
autooilot and airfr ame systems rroblems. 
Operation of cockpit s imulator and f l ying con-
t rol test rig in conjunct ion wi th analog comouter· 
shall be included. 
kbk 
Structural and systems ground testing including 150,000 
the design and specification of test soecimens 
and the design and construction of test rigs and 
facilities. Major items covered by this para-
eraph are: 

(a) Arrow land 2 air conditioning. 
(b) Arrow land 2 fuel system 
(c) Flying controls. 
(d) Landing gear 
(e) Static test aircraft 
(f) Genie/Falcon weapon pack including ground 

firing . 
~ 
Instrumentation for Avro flight test program: 

(a) Design and specification of airframe sens-
ing and airborne data recording instru­
mentation. 

(b) Design of instrumentation installation 
including the manufacture of snecial parts 
for mounting, and installation, check-out 
and calibration of instrumentation. 

(c) Design, provision and installation of 
changes to airborne instrumentation. 

(d) Maintenance of airborne instrumentation . 
.hhl 
Instrumentation for Orenda Rngines Limited 
flight test program: 

(a) Design of the installation of airborne 
data recording instrumentation . 

(b) Installation, check- out and calibration of 
instrumentation. 

(c) Assistance with the ~aintenance of and 
changes t o instrumentation. 

250,000 

35,000 

33 , 600 

26,250 

52,500 

157,500 

26,250 

TOTAL 

8.3 ,600 

101,250 

202,500 

40 ,500 

61,250 



• 
~ 
Instrumentation for RCAF flight test 
program. 

- 2 -

(a) Design am enecification of airframe 
sensing and airborne data recordinp, 
instrumentation. 

(b) Design of instrumentation installation 
including the manufacture of special 
parts for mounting, a.nd installation, 
check-out and calibration of 
instrumentation. 

brlnning and conduct of the Avro flight test 
program including: 

(a) Detail planninp, of test programs. 
(b) Specification of required instrumen­

tation for specific flirhts. 
(c) Recording and reduction of flight test 

data. 
• (d) Pre~flight testing 

• 

( e) 
(f) 

(g) 

Provision of flight crews. 
Briefing and debriefing of flight 
crews. 
Supply of flight test data to Orenda 
Fnp,ines Limited. 
~ 
Maintenance and operation at Malton by Avro 
of aircraft 25201 through 25214 together with 
two Sabre 6 and one CF-100 Mk. 5 chase air 
craft. This shall include: 

(a) 

(b) 

(c) 

(d) 

Maintenance and operation of MA-1 
electronic system, Genie rockets and 
Falcon missiles. 

Supply of fuel and oil. 

Procurement of maintenance assistance 
from sub-contractors other than Hughes 
Aircraft Company. 

Support to RCAF Phase 2 nrofram on one 
Arrow l aircraft. 

(For procurement of HAC technical 
assistance see ]3.?) 

SECRET 

1961/1962 TOTAL 

50,000 31,500 81,500 

600,000 210,000 810,000 

1,400,000 525,000 1,925,000 



• 

- 3 -

~et of an aircraft/FCS/weapon develon­
ment prop,ram at a base to be designated by 
the RCAF on three Arrow 2 aircraft equipped 
h~th Genie/Falcon weapon nacks including: 

(a) Maintenance and operation of three 
Arrow 2 aircraft for anproxiraately 
nine months. 

(b) Provision of personnel to SUPport the 
flight test program. 

(c) Provision of technical assistance from 
major sub-contractors. 

(d) Provision of GSE. 

(e) Provision of modifications to enable 
each of these aircraft to be used as 
targets when necessary. 

(f) Provision o1 mobile repair parties 
a.~d modification kits to conduct 
necessary changes to these aircraft 
during the program. 

~ 
Support of RCAF evaluation programs at a 
base to be designated by the RCAF on six 
Arrow 2 aircraft fitted with Genie/Falcon 
weapon packs including: 

(a) Provision of personnel to assist the 
evaluation program. 

(b) Provision of technical assistance 
from major sub-contractors. 

(c) Provision of maintenance for air­
borne instrumentation. 

Note 1: 

Note 2: 

Aircraft allocation to this 
program will be four to six 
aircraft, depending on need 
for attrition replacements. 
See aircraft allocation chart. 

For pro,~sion of mobile repair 
and maintenance parties, 
service representatives and 
modification kits to support 
this operation see J.J.J., 11.4 
and 12 23. 

Oct.l/Mar.31 
1960 1961 

600,000 

550,000 

1961/1962 

.315,000 915,000 

262,500 812,500 
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6.1+ 
"Provision of services and materials for 
maintenance appraisal and the collection 
and preparation of maintenance and logistics 
data on the airf rame and associated GSE. 
6.7 
rnparation anr.l publication of periodic Arrow 
proF,ram report s, as follows: 

(a) Quarterly physical report 
(b) Quarte·rly financial report 

(c) MontrJ.y letter report. 

6.8 
Provisi'.:>n of 'Fhgineering data and reports on 
requea~ from the RCAF including: 

(a) Performance and weights renorts. 

(b) Ground and flight test reports. 

(" ) Wind tunnel, strength and system 
reports. 

6.11 
Preparation and publication of special Weaoon 
System Co- ordination reports. 

6.12 
Preparation and maintenance of Arrow 2 systems 
brochures. (Work terminated). 

7.16 
Study and analysis of technical problems with 
respect to GSM on request from the RCAF, and 
recommendations of solutions to these technical 
problems. 

Oct .1/Mar .J! '1961/1962 
1960/1961 

50,000 15,750 

45,000 16,800 

35,000 21,000 

12,000 

2,000 

30,000 21,000 

65,750 

61,000 

56,000 

12,000 

2,000 

51,000 

$3,934,000 $1,714,650 $5,648,650 




